Conjugative R plasmids coding for resistance to macrolides, lincosamides, and streptogramin B (MLS phenotype) have been isolated from various species of streptococci (2, 4-6, 8, 12) . In contrast to other streptococcal plasmids encoding tetracycline, chloramphenicol, or aminoglycoside resistance or hemolysin-bacteriocin production, which exhibit a very narrow host range (1, 17) , MLS resistance plasmids have broad host ranges. Plasmids pAM,1 (5), pRI405 (8) , pIP501 (12) , pAC1 (4) , and pSM15346 (23) transfer by conjugation into various streptococcal recipients (3, 8, 9, 11, 15, 22, 23, 27) , and some also transfer into lactobacilli (10) , Staphylococcus aureus (8, 26) , and members of the genus Listeria (25) . MLS resistance plasmids have similar molecular weights and restriction enzyme patterns (2, 8, 11, 13 ) and a high degree of DNA-DNA homology (7, 18, 29) .
Host ranges of MLS resistance plasmids originating from group C and G streptococci (2, 13) have not yet been reported. Since most multiply antibiotic-resistant strains of group A and G streptococci and Streptococcus bovis isolated in France are plasmid free (13, 16, 19) , we were interested to know whether these species as well as other streptococcal species not yet studied, such as Streptococcus equissimilis (group C) and two group D species (Streptococcus faecium and Streptococcus durans) could be recipients for MLS resistance plasmids. In this study, using 10 streptococcal species as well as S. aureus and Listeria innocua strains as recipients, we examined the host range and stability of four MLS' resistance plasmids. Plasmids were isolated from all transconjugants and analyzed with restriction enzymes from some of the new hosts.
MLS resistance plasmids and their bacterial hosts are described in Table 1 . All plasmids were first transferred by conjugation from the wild-type strains into two different antibiotic-resistant mutants, JH2-2 (20) or BM133 (15), of Streptococcus faecalis JH2 (20) . Recipient strains are listed in Table 2 . Media, drugs, and growth conditions have been described previously (15) . Mating experiments were performed on membrane filters as described previously (13) . The MLS phenotype of transconjugants was determined by the disk diffusion method as described previously (14) . The MLS phenotype was easily distinguishable from mutant erythromycin-resistant recipients, since the latter were resistant to erythromycin only. Plasmid maintenance was studied after 45 generations of growth in drug-free broth by testing at least 100 clones of each donor and transconjugants * Corresponding author. t Formerly Thea Horodniceanu. for loss of erythromycin resistance. Plasmids were considered unstable if the percentage of loss was >10. Plasmid DNA from streptococcal, pneumococcal, and Listeria strains was isolated from crude lysates by ultracentrifugation in dye-buoyant density gradients as described previously (3, 13) . Plasmid DNA from staphylococci was isolated as previously described (24) . Plasmid molecular weights and EcoRI and HindIl restriction endonuclease patterns were determined by agarose gel electrophoresis as described previously (13) .
Mating experiments and plasmid stability are shown in Table 2 . All plasmids transferred into streptococci of groups A, B, C, D (S. faecalis, S. durans), G, and H and the nonencapsulated strain of Streptococcus pneumoniae. pIP659 and pIP613 transferred also into the encapsulated S. pneumoniae strain. pIP659 did not transfer into S. faecium. None of the plasmids transferred into S. bovis. All plasmids transferred into S. aureus, but only pIP501, pIP646, and pIP659 transferred into L. innocua. All plasmids retransferred (data not shown) from S. faecalis, S. pneumoniae, and Streptococcus sanguis into S. faecalis at a high frequency (10-2 to 10-4) and from S. aureus at a low frequency (10-8 to 10-9). pIP501, pIP646, and pIP659 retransferred from L. innocua into S. faecalis at a frequency of 10-6, and only pIP659 and pIP613 retransferred from S. aureus into S. aureus at a low frequency (10-8 to 10-9). In group A, B, C, D, and G streptococcal transconjugants all plasmids were stably maintained, as in the donor strains. In S. sanguis only pIP659 was stable. Both pIP659 and pIP613 were stable in S. (25) . Both the resident and the MLS resistance plasmids were isolated from L. innocua transconjugants (Table 2) . When plasmids isolated from the new hosts, S. faecalis, Streptococcus agalactiae, S. sanguis, S. pneumoniae, and S. aureus, were cleaved by HindIII, their restriction patterns remained unchanged (data not shown).
In this report we extended the host range study to a number of streptococcal hosts not yet tested (strains of groups C and G, S. faecium, S. durans, S. bovis). Interestingly, pIP659, derived from the plasmid-free strain G41 (13), displayed a broad host range as did pIP501, pIP646, and pIP613. The wide host range of MLS resistance plasmids contrasts with those of streptococcal plasmids coding for hemolysin-bacteriocin production (1) or for tetracycline, chloramphenicol, or aminoglycoside resistance (17) . These streptococcal plasmids display a narrow host range (intraspecies transfer) when tested with the same recipients as used here. In the rare interspecies or intergeneric transfer of resistance markers, which occurs at low frequency, no plasmid DNA is detected in the transconjugants (17) . In contrast, in this study, whatever the frequency of transfer, physical evidence of the MLS resistance plasmids was demonstrated in all of the new hosts. Moreover, we observed that when an MLS resistance plasmid transferred into different recipients, the frequency of transfer varied from l0o-to 10-9, indicating the importance of the recipient.
Multiple antibiotic resistance of S. bovis has been reported to be of a conjugative or nonconjugative plasmid-free type (16) . In this study, none of the MLS resistance plasmids transferred into S. bovis. Both the observation that S. bovis does not receive these plasmids by conjugation and the failure to isolate plasmids from this species led us to suppose that either R plasmids cannot maintain themselves in S. bovis or they simply cannot enter the cell. The large dextran capsule of this species (21) may be a physical barrier that prevents plasmid entry. We previously proposed this to explain the inability of pIP501 to transfer by conjugation into BM121, an encapsulated strain of S. pneumoniae (3) . However, in this study, pIP659 and pIP613 were found to transfer into this strain, and similar results have been reported for pRI405 (8) . Therefore, the inability of pIP501 and pIP646 to transfer into strain BM121 remains unexplained. Furthermore, even though pIP659 and pIP613 transferred into the encapsulated S. pneumoniae recipient, they were not stably maintained. This suggests that plasmid instability is a more probable explanation for why no R plasmids have been isolated from wild-type strains of S. pneumoniae (3) 
